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COMPLETE SPECIFICATION 
Improvements in or relating to Irradiation Apparatus 



I, Lazarus Benjamin Db Vries, a Dutch 
National, of Beethovenstraat 219, Amster- 
dam, Holland, do hereby declare the inven- 
tion, for which I pray that a patent may be 
5 granted to me, and the method by which, it 
is to be performed, to be particularly des- 
cribed in and by the following statement: — 
This invention relates to irradiation ap- 
paratus and, more specifically, is concerned 
10 with apparatus for irradiating a body over 
the greater part of its entire surface area with 
a relatively uniform intensity of radiation. 
The invention is particularly, although not 
exclusively, useful in connection with domes- 
tic cooking apparatus where uniform grilling 
of a body with heat is required. The use of 
direct infra-red heating for frying is, of 
course, wejl known, and apparatus of the in- 
vention is particularly useful for applying 
infra-red heat to a body to be grilled. 

Irradiating apparatus, in accordance with 
the present invention, comprises an enclosure 
shaped as . a symmetrical body of revolution 
and internally providing annular reflective 
bands ^encircling the axis of revolution and 
so positioned in relation to one another that 
a body , mounted centrally in the enclosure 
has the bulk of its surf ace area irradiated rela^ 
tively evenly by radiation, reflected towards 
it from tlie bands and emanating from an 
annular irradiation source disposed adjacent 
to the inside surface of the enclosure and 
shielded frfrm the centre thereof by a reflect- 
ing shield! which lies with the source in a 
plane of symmetry extending through the en- 
closure perpendicularly to said axis. The re- 
flecting shield preferably is of chevron cross- 
section an<3 the two arms of die chevron may 
be bowed inwardly a small amount 

Preferably the enclosure is formed in two 
halves which fit together along a division line 
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lying substantially in the plane of symmetry. 
The two halves conveniently comprise upper 
and lower halves to the enclosure; and the 
source, which may be a heat radiating tube, is 
suitably mounted with the shield preferably 
in the lower half of the enclosure which may 
be rested on a suitable base,; The body to be 
heated is conveniently, carried by. a frame 
which spans across the centre of the lower 
half of the enclosure beneath the plane of 
symmetry. The frame may b|e in the form of 
a sinuous wire and* in the p|ref erred arrange- 
ment, opposite ends of the wire are carried in 
slots formed in plates which are carried by 
arms fitting at diametrically opposite posi- 
tions against the wall of the slower half of the 
enclosure. The plates may be provided with 
vertically spaced slots to enlable the vertical 
position of the frame in xhi container, "to be 
adjusted by selecting: different slots. 

The invention w&l now |be described in 
more detail, by way of! example, with 
reference to the accompanying drawings, in 
which: — 

FIGURE 1 shows an enclosure in side 
elevation; 

FIGURE 2 is a perspective view of the 
bottom half of the enclosure ancl a base on 
which it rests; 

FIGURE 3 is a perspective view of the top 
half of the. enclosure and a ilid; 

FIGURE '4 shows in side elevation the 
method of mounting partsi within the en- 
closure; | 

FIGURE 5 shows in plan,part of /a sinuous 
frame used for supporting i body inside the 
enclosure; 

FIGURE 6 is a dkgrammatic section 
through half of one side of The enclosure and 
shows part, of the radiation laeat path between 
a source of heat and a body to be heated; 
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"symmetry 9 in . which the tubular heater 14 
and the shield 13 lie. The bottom half 3 
of die enclosure will now be described and 
it will be .understood . that the top half 2 
is the mirror image of it and corresponding 
parts are denoted by primed references. 

The bottom half 3 of the enclosure com- 
prises a irustb-conical base portion 40 which 
tapers very gently downwards towards a 
downturned lip 41. surrounding the circular 
opening 12 in the bottom of the base. The 
; outside iim : *tf the base portion '40 is joined 
,, by a circular f aiigle portion 44 having a ver- 
; ttcal limb 45" and a downwardly sloping limb 
15 46. The contained angle (ft) between the limbs 
: 45 and 46 is slightly greater than 90° and 
, the contained Angle- ty) between .the down- 
wardly sloping, limb 46 and the radial. line 
.: of the frust04conical base -40 is slightly less 
20 ■ than 180°. The vertical limb 45 of the 
angular portion merges with the sidewall 
; 47 of the enclosure which flares outwardly 
. and upwardly towards the underside of the 
! bead 5. 

25 ; Hie top harf of Figure , 6 shows the path 
. followed by- heat radiated upwardly from 
j the heater 14. It wijl be seen that the path 
| may be considered, as comprising two parts, 
; the first part comprising heat radiated through 
the solid angle L and the second part com- 
: prising the. heat radiated through the solid 
; angle F. It will be seen that the heat radiated 
: through the solid angle L is incident on the 
i sloping upright, sidewall 47' of the enclosure 
: and is reflected by it onto the gently sloping 
; fmsto-*conical top portion 40' of the enclosure 
! and limb 46'. From the top portion and limb 
. 46' it is reflected downwardly substantially 
; uniformly over the central portion of the en- 
closure. Likewise, the small portion of heat 
; reflected directly from the inchned limb 46' 
, of the upper angular portion 44' is reflected 
towards the central portion of the enclosure. 
. Finally, it will be seen that heat directed 
towards the upper frusto-conical portion 40' 
is also reflected . downwardly substantially 
.evenly over the central portion of the en- 
closure. 

It is to be observed that substantially all 
50 : the radiated heat in Figure 6 is incident on 
; the top portion 40' outwardly of the lip 41' 
land is reflected towards the space limited by 
; the reflecting : shield 13 the edge of which 
intercepts heat directed towards the central 
■apertures 12 and 200. Thus an article placed 
! in the central portion of the enclosure is 
heated from above and beneath substantially 
: uniformly by reflected heat. 
I During use* liquid may ooze from the 
= article and this drips onto the bottom of the 
^enclosure and flows downwardly towards the 
! central opening 12 and from there into the 
|dish 17 disposed beneath the central open- 
;ing. By removing the cover or lid € the ex- 
tent to which the article is grilled may be 
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observed without loss of directly radiated 
heat. 

It will be appreciated from Figure 2 that 
all of the parts making up the. enclosure are 
readily detachable from one another for clean- 70 
ing and, as a result, of the simplicity of the 
parts, cleaning is made relatively easy. 

Figure 7 shows the paths followed by heat 
radiated towards the concave surfaces of the 
bead 5 and the convex surfaces of the re- 75 
fleeting shield 13. It .will be seen that, heat 
incident on the upper inside : surface of the 
bead 5 is reflected downwardly and is in- 
cident on the frusto-conical portion 40 of the 
base but does not reach the bottom opening 80 
12. This heat is reflected upwardly by the 
ifrusto-conicai portion substantially evenly 
over the central zone of the enclosure. Like- 
wise, heat radiated towards the upper inclined 
surface of the shield 13 is reflected by it into 85 
the region of the angular portion 44' at the 
top corner of the upper half 2 of the en- 
closure and is reflected from- there down- 
wards whfle part is reflected onto the frusto- 
conical top portion 4fl'. of the enclosure and .90 
then downwardly towards the central portion 
of the enclosure. 

Figure 8 is a vertical section through an 
alternative shape of enclosure particularly 
well suited to cooking poultry. Only essential 95 
details are shown from which it will be seen 
that the enclosure comprises a top portion 
100 resting at its. lower edge which lies in a 
horizontal plane of symmetry 120, on the 
upper edge of a bottom portion 101 which is 100 
the mirror image of the top portion. An 
outwardly projecting hollow bead 105 is 
formed between dished rims on the top and 
bottom portions of ■ the enclosure and pro- 
jects horizontally , outwards around it. The 105 
bead scats on. a wire stand d06 which pro- 
vides a pedestal for the enclosure and is 
formed with legs one of which is. shown in 
section. Mounted inside the bead, is a circular 
tubular heater 102 which is shielded from 110 
the central portion of the enclosure by a 
reflecting shield 108 carried by a number of 
arms 109 mounted inside the bead 105. 

In Figure 8 the number of annular reflect- 
ing bands entircling the axis of revolution is 115 
greater than in the embodiment described 
above and it is therefore not so easy to manu- 
facture. However it has the advantage that 
a bulbous article to be heated, such as a 
chicken, when mounted in die centre of the 120 
enclosure is more evenly heated as some of . 
the heat is reflected between different bands 
two or more times before striking the article. 
The angles between die bands and their co- 
operation with the reflecting inside and out- 125 
side , surfaces of the shield 108 are such that 
reflected heat is incident on substantially all 
portions of the bulbous article from a multi- 
plicity of different angles. This ensures that 
the sides of the article are evenly heated to 130 
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11. Apparatus as claimed in any one of the 
preceding claims,, in which the enclosure has 
a base portion of gently downwardly tapering 
frusto-conical -shape and surrounding a central 

5 aperture, an angle portion disposed between 
the rim of the base portion and a circular 
sidewall of the container, the angle portion 
. having a contained angle of marginally 
greater, than 90° and having one limb up- 

10 right and the other limb sloping downwardly 
towards the^ periphery of the base at an angle 
to the horizontal slightly greater than the 
angle made by the radkl line of the base 
portion with the horizontal, and the sidewall 

15 of the container slopes outwardly and up- 
wardly away from the upright limb of the . 
angle portion and terminates in an outwardly 
convex surface surrounding the lower half of 
the source. 

20 12. Apparatus as claimed in any one of 
the preceding claims, in which the enclosure 
comprises two identical halves fining together 
along the .plane of symmetry and having cen- 
tral . apertures, the bands being positioned to 

25 minimise the reflection of heat towards the 
apertures and vented covers being provided 
•far the apertures to ventilate the interior of 



the enclosure while preventing the radiation 
of heat therefrom, the bottom cover also 
serving as a drip catcher «ror the bottom half 30 
of the container. 

13. Irradiation apparatus arranged and 
adapted to operate substantially as described 
with reference to Figures 1 to 7 of the ac- 
companying drawings. 35 

.14. Apparatus as claimed in claim 12, but 
modified substantially as described with 
reference to Figure 8 of the accompanying 
drawings. 

15. Apparatus as claimed in claim 13 or 40 
daim 14, modified by the provision of sup- 
port fixtures substantially as described with 
reference to Figures 9 to 11 of the accom- 
panying drawings.' 

FORRESTER KETLEY & CO., 
Chartered Patent Agents, 
Jessel Chambers, 88 — 90 Chancery Lane, 
London, W.C.2. 
— and — * 
Central House, 75 New Street, 
:Binningham, 2. 
Agents for' the Applicants. 
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